General Experimental Information
Reagents and solvents: All aldehydes 2 and acetylene 3 were used directly. Secondary aminoalkanols 1e−1g are commercially available. 2-benzylamino alkanols (1a−1d, 1h−1j, 1l) were prepared from the corresponding aldehydes and amino alcohol in EtOH and were purified through column chromatography with Hexanes/EtOAc. 2-(benzylamino)cyclohexan-1-ol (1k) were prepared from the corresponding epoxycyclohexane and benzylamine in MeCN. Other chemicals that are commercially available from Innochem, are used directly without further purification. Reaction solvent toluene (PhMe) are commercially available and were redistilled in vacuo.
Compound characterization: Melting points were measured directly and were uncorrected. Flash column chromatography was performed using silica gel (normal phase, 200-300 mesh) from Branch of Qingdao Haiyang Chemical. Petroleum ether used for column chromatography were 60 − 90 o C fraction, and the removal of residue solvent was accomplished under rotovap with repeated azeotrope with chloroform, and then evaporation under vacuum (< 1 mmHg pressure). Reactions were monitored by thin-layer chromatography on silica gel 60-F254 coated 0.2 mm plates from Yantai Chemical Industry Research Institute. The plates were visualized under UV light. 1 H and 13 C NMR spectra were recorded on a Bruker 400 MHz spectrometer. Chemical shifts are expressed in ppm with the solvent residue peak as the internal standard (CDCl3: δ 7.26 ppm in 1 H NMR; δ 77.0 ppm in 13 C NMR). Data are reported as follows: chemical shift, multiplicity (s = singlet, b = broad, d = doublet, dd = doublet of doublets, t = triplet, dt = doublets of triplet, q = quartet, quin = quintet, m = multiplet), coupling constants J (Hz), and integration. The IR spectra (KBr pellets, v [cm −1 ]) were taken on a Nicolet 5700 FTIR spectrometer. HR-MS measurements were carried out on an Agilent LC/MSD TOF mass spectrometer.
Experimental Procedures
i. General procedure A for the synthesis of 2-benzylamino alkyl alcohols (1a−1d, 1h−1j, 1l)
To a 200 mL round bottom flask, benzaldehyde (1.06 g, 10 mmol) and 2-aminalkyl alcohol (10 mmol) and 50 mL of EtOH were added. The reaction system was then heated up to reflux 6 h. After cooling the reaction to room temperature, NaBH4 (1.13 g, 30 mmol) was added stepwise for 1 h under ice-water bath. The reaction was then warmed up to room temperature for 4 h. Reaction quenched with water (40 mL). The reaction mixture was extracted with DCM (330 mL). The organic layer was collected, washed with brine (330 mL), and dried over with anhydrous sodium sulfate. After removing the solvent in vacuo, 2-benzylamino alkyl alcohols 1 was purified through column chromatography
S3
with hexanes/EtOAc (20: 1 -5:1) as eluent.
ii. Procedure B for the synthesis of trans-2-benzylaminocyclohexan-1-ol (1k) Epoxycyclohexane (0.98 g, 10 mmol), benzylamine (1.07 g, 10 mmol), and MeCN (50 mL) were added to a 200 mL round bottom flask. AlCl3 (133 mg, 1 mmol) was added carefully to the above system. The reaction was stirred at the room temperature overnight. The reaction mixture was washed with NaOH (1 M, 30 mL), extracted with DCM (330 mL), washed with brine (330 mL), and dried over with anhydrous sodium sulfate. After removing the solvent in vacuo, purified with EtOAc-hexane (1:50 to 1:5) by column chromatography.
iii. Scaling-up reaction for 4a, 4e:
2-(benzylamino)ethan-1-ol (1a; 1.51 g, 10 mmol), paraformaldehyde (0.60 g), alkyne (1.53 g, 15 mmol) and copper chloride (99 mg, 1 mmol ) were mixed into PhMe (20 mL). The mixture was heated at 100 °C for about 40 min with MW. The reaction mixture was poured into water (50 mL), and extracted with DCM (3X30 mL). The organic layer was then washed with water (3X20 mL) and dried over anhydrous Mg2SO4. After removing the solvent in vacuo, the product 4a was isolated through flash column chromatography on silica gel eluting with EtOAc-hexane (1:50 to 1:5). 2.38 g, yield 90%.
(S)-pyrrolidin-2-ylmethanol (1e; 0.60 g, 6 mmol), paraformaldehyde (0.36 g), alkyne (0.92 g, 9 mmol) and copper chloride (59 mg, 0.6 mmol ) were mixed into PhMe (20 mL). The mixture was heated at 100 °C for about 40 min with MW. The reaction mixture was poured into water (50 mL), and extracted with DCM (3X30 mL). The organic layer was then washed with saturated brine (3X20 mL) and dried over anhydrous Mg2SO4. After removing the solvent in vacuo, the product 4e was isolated S4 through flash column chromatography on silica gel eluting with EtOAc-hexane (1:50 to 1:5). 1.27 g, yield 98%.
Spectroscopic Data of 2-benzylaminoalkanols (1)
According to general procedure A, 1a was obtained from benzaldehyde (1.06 g, 10 mmol) and aminoethanol (0.61 g, 10 mmol). The reaction was then heated up to reflux 6 h. After cooling the reaction to room temperature, NaBH4 (1.13 g, 30 mmol) was added stepwise for 1 h under ice-water bath. The reaction was then warmed up to room temperature for 4 h. Yellow oil, 1.03 g, yield 68%. 1 H NMR (CDCl3, 400 MHz): δ 7.41−7.22 (m, 5H), 3.80 (s, 2H), 3.65 (t, J = 4.8 Hz, 2H), 2.80 (t, J = 5.2 Hz, 2H), 2.12 (br, 2H). 13 C NMR (CDCl3, 100.6 MHz): δ 139. 5, 128.4, 128.1, 127.0, 60.6, 53.4, 50.6 .
According to general procedure A, 1b was obtained from benzaldehyde (1.06 g, 10 mmol) and (S)-2-aminopropan-1-ol (0.75 g, 10 mmol). The reaction was then heated up to reflux 6 h. After cooling the reaction to room temperature, NaBH4 (1.13 g, 30 mmol) was added stepwise for 1 h under ice-water bath. The reaction was then warmed up to room temperature for 4 h. Yellow oil, 1.41 g, yield 86%. 
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According to general procedure A, 1c was obtained from benzaldehyde (1.06 g, 10 mmol) and (S)-2-amino-3-phenylpropan-1-ol (1.51 g, 10 mmol). The reaction was then heated up to reflux 6 h. After cooling the reaction to room temperature, NaBH4 (1.13 g, 30 mmol) was added stepwise for 1 h under ice-water bath. The reaction was then warmed up to room temperature for 4 h. White solid, 1.96 g, yield 81%. 1 H NMR (CDCl3, 400 MHz): δ 7.60−6.65 (m, 10H), 3.81 (s, 2H), 3.68 (dd, J = 10.8, 4.0 Hz, 1H), 3.38 (dd, J = 10.8, 5.2 Hz, 1H), 3.03−2.97 (m, 1H), 2.83 (dd, J = 14.0, 7.0 Hz, 2H), 2.19 (br, 2H). 13 C NMR (CDCl3, 100.6 MHz) δ 139. 9, 138.4, 129.2, 128.5, 128.4, 128.0, 127.1, 126.4, 62.4, 59.3, 51 .0, 38.1.
(S)-2-(benzylamino)-3-methylbutan-1-ol (1d) 4 .
According to general procedure A, 1d was obtained from benzaldehyde (1.06 g, 10 mmol) and (S)-2-amino-3-methylbutan-1-ol (1.03 g, 10 mmol). The reaction was then heated up to reflux 6 h. After cooling the reaction to room temperature, NaBH4 (1.13 g, 30 mmol) was added stepwise for 1 h under ice-water bath. The reaction was then warmed up to room temperature for 4 h. 2, 128.2, 128.0, 126.9, 63.6, 60.3, 51.3, 28.5, 19.3, 18 .2.
2-(benzylamino)-2-methylpropan-1-ol (1h) 5 .
According to general procedure A, 1h was obtained from benzaldehyde (1.06 g, 10 mmol) and 2-amino-2-methylpropan-1-ol (0.89 g, 10 mmol). The reaction was then heated up to reflux 6 h. After cooling the reaction to room temperature, NaBH4 (1.13 g, 30 mmol) 
S6
was added stepwise for 1 h under ice-water bath. The reaction was then warmed up to room temperature for 4 h. Colorless oil, 1.10 g, yield 62 %. 1 H NMR (CDCl3, 400 MHz): δ 7.58−7.03 (m, 5H), 3.59 (s, 2H), 3.25 (s, 2H), 2.01 (br, 2H), 1.06 (s, 6H). 13 C NMR (CDCl3, 100.6 MHz): δ 140. 6, 128.4, 128.2, 127.0, 68.3, 53.9, 46.4, 24 .0
According to general procedure A, 1i was obtained from benzaldehyde (1.06 g, 10 mmol) and (S)-2-amino-2-phenylethan-1-ol (1.37 g, 10 mmol). The reaction was then heated up to reflux 6 h. After cooling the reaction to room temperature, NaBH4 (1.13 g, 30 mmol) was added stepwise for 1 h under ice-water bath. The reaction was then warmed up to room temperature for 4 h. White solid, 1.82 g, yield 80%. 7, 128.4, 128.2, 127.7, 127.3, 127.1, 66.7, 63.7, 51.1 1-(benzylamino) propan-2-ol (1j) 7 .
According to general procedure A, 1j was obtained from benzaldehyde (1.06 g, 10 mmol) and 1-aminopropan-2-ol (0.75 g, 10 mmol). The reaction was then heated up to reflux 6 h. After cooling the reaction to room temperature, NaBH4 (1.13 g, 30 mmol) was added stepwise for 1 h under ice-water bath. The reaction was then warmed up to room temperature for 4 h. Colorless oil, 1.05 g, yield 64%. 1 H NMR (CDCl3, 400 MHz): δ 7.37−7.19 (m, 5H), 3.84−3.81 (m, 1H), 3.77 (d, J = 13.6 Hz, 1H), 3.72 (d, J = 13.2 Hz, 1H), 3.32 (br, 2H), 2.61 (dd, J = 12.0, 2.8 Hz, 1H), 2.46 (dd, J = 11.6, 8.8 Hz, 1H), 1.12 (d, J = 6.0 Hz, 3H). 13 C NMR (CDCl3, 100.6 MHz): δ 139. 8, 128.4, 128.0, 127.0, 65.5, 56.2, 53.5, cyclohexan-1-ol (1k) 8 .
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According to general procedure B. White solid, 1.20 g, yield 59%. 1 H NMR (CDCl3, 400 MHz): δ 7.91−6.56 (m, 5H), 3.87 (d, J = 12.8 Hz, 1H), 3.61 (d, J = 12.8 Hz, 1H), 3.12 (td, J = 9.6, 4.4 Hz, 1H), 2.22 (ddd, J = 11.2, 9.2, 3.6 Hz, 1H), 2.10 -2.05 (m, 1H), 1.97 −1.89 (m, 1H), 1.66 -1.62 (m, 2H), 1.37 -1.04 (m, 3H), 1.05−0.78 (m, 1H). 13 C NMR (CDCl3, 100.6 MHz): δ 140. 5, 128.4, 128.0, 126.9, 73.7, 63.0, 50.7, 33.3, 30.5, 25.1, 24.3. 3-(benzylamino) propan-1-ol (1l) 9 .
According to general procedure A, 1l was obtained from benzaldehyde (1.06 g, 10 mmol) and 3-aminopropan-1-ol (0.75 g, 10 mmol). The reaction was then heated up to reflux 6 h. After cooling the reaction to room temperature, NaBH4 (1.13 g, 30 mmol) was added stepwise for 1 h under ice-water bath. The reaction was then warmed up to room temperature for 4 h. Yellow oil, 0.81 g, yield 49%. 1 H NMR (CDCl3, 400 MHz): δ 7.89−6.48 (m, 5H), 3.61 (s, 2H), 3.57 (t, J = 5.2 Hz, 2H), 3.49 (br, 2H), 2.66 (t, J = 4.8 Hz, 2H), 1.57 (p, J = 6.0 Hz, 2H). 13 C NMR (CDCl3, 100.6 MHz): δ 139. 1, 128.0, 127.8, 126.7, 62.1, 53.4, 47.7, 30.9. 8 Yamamura, E.; Tsusaki, K.; Wada, K. Processing methods for promoting the catalytic activities present in plant materials for ring-opening reactions of epoxide and aziridine derivatives. Jpn.
Kokai Tokkyo Koho, JP 2017104044, 2017. 
